Historic, Archive Document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 






ao. 
i a) 






a mab 
Paret 


iif oer) ae Ge aera ; 








,, & 
t 







OLIVET ay 


VaR 
4 LU 
TUBAL \ 


FUNGICIDE BENEFITS ASSESSMENT 
VEGETABLES - WEST 


January, 1991 


R. Michael Davis 


Department of Plant Pathology 
University of California, Davis 


SDA National Agricultural Library 
U , Nat 
NALBIdgQ | ae 
agi Baltimore 
oar MD 50705-2351 


This Report Represents a Portion of the USDA/States 


National Agricultural Pesticide Assessment Program (NAPIAP) 
Fungicide Assessment Project 





Table of Contents 


NERS SR EWTN sai ue Ge Aur okey ics casera ta commit 2 OUR EME Ar aan ee zh 
ELV es COSIULG ts 1 OT) ae Mee aati team UR CMe Ue gietla, gop hates as ol Grog a wi loaner spams Seeman. os a: 
Back Pound 864 tema nw mine ea rman Gn Gane sa lene i oie. «cos eee 2Uei acee 2 
AGKhOW GOP CMOT CS mem meme Rta eerie e eee Rete cts eect a til eG aio) ah ey ee, Sia chap oes 3 
ASDA BUS oan en erer e me teres ota a tee Cte Serica A ae Or eRUG Blah ve Riis KORA Sans 6 
BG ans) Beets het tor Och entail ea ke arts Gaines ay aL as Ss Pac ge: O/. auaev aan acs 7 
SALTO CS re rea eas ewer ent ites See ee Mee Meron es Seta aye) 2 hady « 2 Shera vd 4. ook 9 
BTSR EG ay ek A Las Dee Ea ye Se or ie eR a ee. =, CE a ee ae Ly 
CENCE © 1S epee Atty Gace ce eC PCN ENGI, ofa se Nort eM ie Wire As ya es cola) GAs a evnadal le 12 
SULCLLE D1) Sen keene er wee Ua nM ee A Sah eo cacd scan ceed siner er ras’ ane Stow yes) susie wey a ean iena L5 
Egeplant erat le mange enti Laie iy acer ot ceeemeetcesnhe cs «cg > Gokeys oes: 20 
Leet CAC Cem er ne wee nena eee eee iin Rae ewe ee ooh Sand ke) Suen neg Ze ses Se aaa art 21 
COTES OGL S oer ie aes rie en Me ge ses ea MEN SLOP SS als Oo ve'e, Oks ot ia ny ooo Le nakee monet ete aa)i ls 2 Sat 2D 
jE Feon Pk IN ee 2, S oes Ste ck eck acted ne aamae ear uy Cue leah teen Aenea ae) Oe ae a a 24 
PED PD OMS ieee sete erase otnc rare meets etme st hee at Celera ehad ep ied Siete ses etavala o's a Nias e wiles 2 
POCACOS Sir. apste acc eo wen rs taste Te ato ta te one Meer Pert dealer) chs abe, sue ih Siena laseire te ae Se % 26 
SDENAGCH Beemer a ewe a eee ye et tM a oh cr ak chepiniaces Spas) 2 cl wheels weve led eveles any 
S WEG Cac Cacti Wee Mmm Coie orah nkat aieaieio teal kar erare, seas a 9 Nage sheteis ease 30 
SWECLBDOCA CO ma were OMe te te oles oe eek a aler ease oh bel eheeTar ke once diese sianans 32 
LOMA LOG Geeta eee ret een er oe eS he Peri) fav ir a! «takes sifie es fava eel ake oe) 6. 8 oie 


i 





PREFACE 


Plant diseases affect all the major food crops world-wide and must be 
controlled to prevent significant production losses and maintain food quality 
for animals and humans. In addition, fungicides are a necessary factor in 
maintaining the availability of fiber and landscape improvements ranging from 
forest management to enhancements through the use of ornamentals. 
Agricultural fungicides are a significant component in effective disease 
control and are critical to plant health management systems. Fungicides 
provide benefits to producers as well as consumers and to local as well as 
national economies. Farmers benefit from the prevention of yield losses, 
improved crop quality, enhanced market opportunities, facilitation of farmwork 
and harvest. Consumers also benefit from an ample, varied, safe, healthy and 
inexpensive food supply that is available throughout the year. 


This is one of 11 separate reports that assessed the beneficial aspects of 
fungicide use in U.S. agriculture. The 11 reports, all using a commodity 
approach in evaluating fungicide use, comprise the Fungicide Benefits 
Assessment. This assessment represents one part of the USDA/States National 
Agricultural Pesticide Impact Assessment Program's Fungicide Assessment 
Project. The two other parts deal with (a.) a treatise examining the health 
and environmental factors associated with the agricultural use of fungicides, 
and (b.) an assessment of the status as well as the management strategies for 
fungal resistance to fungicides in the U.S. 


The 11 Fungicide Benefits Assessment reports were prepared by a team of 
scientists (team leaders). The team leaders and the listing of their reports 
(by commodity) in the Fungicide Benefits Assessment are as follows: 


Team Leader Commodity 
IOUMAAVEOLS cele ian testes ac sect ites Turf 


Department of Plant Pathology 

211 Buckhout Laboratory 

The Pennsylvania State University 
University Park, PA 16802 


Gary sBerestromac wt cise soy Field Crops - North 
Department of Plant Pathology 

317 Plant Science Building 

Cornell University 

Lemaca, NY? 14853 


Michaela Davis cr cqoit iets cls se Vegetables - West 
Department of Plant Pathology 

University of California 

Davis, CA 95616 


Douglas Gubler. eee ae eee Fruits & Nuts - West 
Department of Plant Pathology 

University of California 

Davis, CA 95616 


Kenneth Hickey 2... ce ee Fruits & Nuts - East 
Fruit Research Lab 

Box 309 

290 University Drive 

The Pennsylvania State University 

Biglerville, PA 17307 


Stephen; Jonnston.). 7 ...0r ee Vegetables - East 
Rutgers Research Development Center 

RD, Boxe2352 

Northville Road 

Rutgers University 

Bridgeton, NJ 08302 


Narcy Klageaa qe tes eee Regulatory 
USDA/APHIS 

6505 Belcrest Rd. 

Room 632 

Hyattsville, MD 20782 


Charles*Krause-...0 ..) ee Ornamentals 
Department of Plant Pathology 

The Ohio State University 

Selby Hall 

OARDC 

Wooster, OH 44691 


Thomas -Kucharek32....5.4:.50505 Field Crops - South 
Department of Plant Pathology 

University of Florida 

1453 Fifield Hall 

Gainesville, FL 32611 


Gregory shanery,, 6.0 ee eee Cereals 
Department of Botany and Plant Pathology 
Lilly Hall 

Purdue University 

W. Lafayette, IN 47907 


Paul Wuest wie t ss ee Mushrooms 
Department of Plant Pathology 

The Pennsylvania State University 

211 Buckhout Lab 

University Park, PA 16802 
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Introduction 


In order to accurately assess the importance of fungicides to U. S. 
agriculture, the National Agricultural Pesticide Impact Assessment Program 
initiated a program to provide benefits information on the major fungicides 
usecein'Us Si agriculture. 


This survey includes fungicide use on vegetables grown west of the 
Mississippi River. Minor crops (less than 100-200 acres) may be excluded in 
individual states. Seed treatments may or may not be included. 


Background Statement 


This report is organized by commodity and states, followed by individual 
diseases. Generally, fungicides used on each crop are listed next to 
individual diseases. However, some responders chose to lump similar diseases. 


The number of applications refers to treated acreage, e.g., if the total 
acres of a crop is 1,000 and 10% of that receives 2 applications, then 100 
acres is treated with 2 applications of a fungicide. The relative frequency 
use is found under "Acres treated",--if 50% of the acreage (e.g. 1,000 acres) 
is treated and fungicide A is used 90% of the time and fungicide B is used 10% 
of the time, then A is applied to 450 acres and B is applied to 50 acres. 
Fungicides are occasionally used in combination and their combined total may 
then be greater than 100. 


The column "% yield loss without fungicides" is the estimated crop loss 
without any fungicides. The last column indicates the relative efficacy of 
each fungicide. 


The vast majority of this survey is based on "best guesses" by 
Cooperative Extension personnel who are familiar with vegetable production in 
their area. These data are not hard facts, but represent a close estimation 
by experts in the field of plant pathology. The production acreage of an 
individual crop, the specific diseases, chemical used, and number of 
applications are probably fairly accurate. The percentage of production acres 
treated is no doubt a reasonable estimation but the last two categories, 
percent yield loss without fungicides and expected yield loss using specific 
fungicides, are very difficult to estimate since conditions are so variable 
from one year to another. Yield losses generally are averages over many years 
but the reader should realize that there exists a tremendous range of 
variability. The last category, expected yield loss using specific 
fungicides, probably has the lowest degree of accuracy. Much of the data in 
this category was generated by only a few cooperators, and I assume 
responsibility for most of it. 


Rates of fungicides are not included because all responders listed 
labeled rates in that category. 


The following are gratefully acknowledged for contributing to the project. 


Warren Bendixen 

Farm Advisor 

624 W. Foster Rd. 

Technical Services Building 
Santa Maria, CA 93455 


David Boyce 

University of Alaska-AFES 
309 O'Niell Building 
Fairbanks, AK 99775 


Robert Brendler 

Farm Advisor 

800 South Victoria Avenue 
Ventura, CA 93009 


Michael W. Canevari 
Farm Advisor 

420 South Wilson Way 
Stockton, CA 95205 


Harry Carlson 

Station Superintendent 
Tulelake Field Station 
P07. box 44/ 

Tulelake, CA 96134 


Stephen Ferreira 

Department of Plant Pathology 
University of Hawaii 

St. John 307 

3190 Maile Way 

Honolulu, HI 96821 


Vince Fritz 

University of Minnesota 
Southern Experiment Station 
Waseca, MN 56093 


Dale Gallenberg 

Extension Vegetable Pathologist 
Box 2109-srlant Sci. Dept. 
South Dakota State University 
Brookings, SD 57007 


Arthur Lamey 

Extension Vegetable Pathologist 
North Dakota State University 
Department of Plant Pathology 
Fargo, ND 58105 


Don May 

Farm Advisor 

1720 South Maple Avenue 
Fresno, CA 93702 


Mark Gleason 

Department Plant Pathology 
Iowa State Univ. 

109 Bessey Hall 

Ames, IA 50011 


Arthur S. Greathead 
Farm Advisor 

118 Wilgart Way 
Salinas, CA 93901 


John Guerard 
Farm Advisor 
P.O. Box 259 
Bakersfield,CA 93303-2509 


Paul A. Koepsel 
Extension Service 
Oregon State University 
Corvallis, OR 97331 


Demetrios Kontaxis 

Farm Advisor 

1700 Oak Park Boulevard 
Building A-2 

Pleasant Hill, CA 94523 


Kathy Kosta 

Nevada Department of Agriculture 
Division of Plant Industry 

2300 McCloud Dr. 

Las Vegas, NV 89104 


Frank Laemmlen 

Farm Advisor 

Court House 

939 West Main Street 

El Centro, CA 92243-2870 


Al Paulus 

Extension Plant Pathologist 
Plant Pathology 

3224-A Weber Hall West 
University of California 
Riverside, CA 92521 
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Mike Matheron 
University of Arizona 
Yuma Agricultural Center 
6425 West 8th Street 
Yuma, AZ 85364 


M. C. McDaniels 

Extension Vegetable 

Plant Pathologist 
Department Plant Pathology 
University of Arkansas 

217 Plant Science Building 
Fayetteville, AR 72701 


Gene Miyao 

Farm Advisor 

70 Cottonwood Street 
Woodland, CA 95695 


S. Krishna Mohan 
Southwest Idaho 
Rty 42™ Box 72126 
Parma, ID 83660 


Robert Mullen 

Farm Advisor 

420 South Wilson Way 
Stockton, CA 95205 


Steve Orloff 

Farm Advisor 

1110 West Avenue J, Room 5 
Antelope Valley Engineers Building 
Lancaster, CA 93534 


Chuck Patterson 
Oklahoma State University 


Box 128 
Wes Watkins Research Center 
Lane, OK 74555 


George Smith 
University of Missouri 
College of Agriculture 
IPM Unit 

Columbia, MO 65205 


Richard Smith 

Farm Advisor 

733 County Center III Court 
Modesto, CA 95355 


Jack Riesselman 

Montana State University 
525 Johnson Hall 
Bozeman, MT 59717 


Robert Scheuerman . 

Farm Advisor 

2145 West Wardrobe Avenue 
Merced, CA 95340 


Paul Vincelli 

University of Kentucky 
S-305 Agricultural Science 
Building, North 

Lexington, KY 40546-0091 


John Watkins 

Department of Plant Pathology 
448 Plant Sciences 

University of Nebraska 
Lincoln, NE 68583-0722 


Ken Whitam 

Louisiana State University 
Knapp Hall - Extension Service 
Baton Rouge, LA 70803 


Howard Schwartz 

Department of Plant Pathology 
Weed Science 

Colorado State University 
Fort: Collins, CO >s80525 


Emroy Shannon 

Dept. of Entomology, Plant 
Pathology & Weed Science 
Box 3AE 

Las Cruces, NM 88003 


Jerry Smith 

County Director 
2279 Del Oro Avenue 
Suite B 

Oroville, CA 95965 


Sherman Thomson 

Department of Biology 
Utah State University 
Logan, UT 84322-5305 


Robert Thornton 

Extension Horticulturist 
137 Johnson Hall 
Washington State University 
Pullman, WA 99163 


Ned Tisserat 

Department Plant Path 
Kansas State University 
Throckmorton Hall 
Manhattan, KS 66506 
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Summary 


Asparagus - Loss of fungicides would not have a great impact on 
asparagus production in California where the dry climate limits foliar 
diseases but may negatively affect Washington's crop. Mancozeb is the 
only material used for the control of rust in Washington; no other 
control measure exists. Perhaps the most important disease of asparagus 
is Fusarium crown rot which is generally controlled by crop rotation, 
and the use of disease-free planting stock. In the state of Washington, 
however, the use of benomyl for controlling Fusarium is critical for 
optimum production. 


Beans - The use of fungicides is the only means of controlling certain 
foliar diseases and fungi that destroy bean seeds or seedlings soon 
after planting. Replacing fungicides as seed treatments with biocontrol 
agents such Trichoderma or antagonistic bacteria is a very active area 
of research in plant pathology institutions all over the world. But at 
present, nothing offers the consistent control of fungicides. Replacing 
fungicides on bean seeds may become a reality, at least in part in the 
next 5-10 years, but I see little hope for eliminating the need to use 
fungicides for controlling bean foliar diseases in the foreseeable 
future. 


Carrots - Almost all carrots grown in the western United States require 
fungicide treatments for optimum productivity. Without fungicides, 
carrot yields would be reduced 10-40%. There are no alternative methods 
of controlling foliar diseases which are common wherever carrots are 
grown. 


Celery - Only California and Texas reported celery production. All 
acreage is treated with fungicides; the losses to production if 
fungicides were not available would be very high. In California up to 
50% of the crop would be lost, and in Texas production may not be 
possible. 





Crucifers - Foliar diseases of crucifers are serious in all western 
states, and most of the acreage is treated. Without the use of 
fungicide, losses would range from about 15-50%. There are no 
alternative control measures. The elimination of maneb and mancozeb 
would limit the chemical choices for controlling downy mildew to 
chlorothalonil and metalaxyl. 


Cucurbits - Almost all cucurbit acreage in the west is treated with 
fungicides; several applications are often required for good disease 
control. Although the EBDC'’s are often the materials of choice given 
their broad spectrum of activity and relative low cost, several other 
alternative fungicides are used. Without the use of any fungicides, 
cucurbit production would be significantly reduced. There are no 
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alternative methods of controlling most cucurbit diseases. 


Garlic - Generally requires very little fungicide input for maximum 
production. 


Lettuce - Fungicides are important for the control of downy mildew and 
drop. Without EBDC’s, control of downy mildew is tenuous since 
resistant strains of the fungus have developed against metalaxyl, and in 
general, no other fungicides are registered. Loss of fungicide 
registration will result in significant crop loss. 


Onion - Most onion acreage is treated with fungicides. There is no 
resistance against downy mildew, purple blotch, or Botrytis, and loss of 
the use of fungicides would significantly reduce onion production. 
EBDC’s are often the materials of choice due to their efficacy and 
relative low cost. 


Peas - Fungicide seed treatments are important in reducing losses to 
soilborne diseases. Almost all seed is treated, and losses would be 
substantial without chemicals. Foliar diseases are not important in the 
west due to the dry climate. 


Peppers - Most of the pepper production in the West is in California and 
New Mexico where the dry climate limits the importance of foliar 
diseases. In California no fungicides are applied to the foliage; in 
New Mexico 20% of the acreage receives fungicides. Without the use of 
any fungicides, there will be little overall loss in production. 


Potatoes - Potatoes grown in all states require fungicides for optimum 
production. Losses to 40% may occur if fungicides are not available. 
Early blight is the most important disease; there are no alternative 
control measures as effective as fungicides. 


Spinach - Downy mildew and/or white rust requires chemical control in 
all production states for maximum yields. Yield losses would be 
substantia! without the use of fungicides. Maneb is the important 
chemical; its loss creates a serious vacuum in spinach culture. New 
races of the downy mildew fungus preclude the use of resistant 


varieties. Therefore, the availability of fungicides is absolutely 
necessary. 


Sweet _corn - All seed is treated with fungicides to prevent damping-off. 
Foliar fungicides are rarely used. 


Sweet potatoes - Fungicides applied to seed pieces or at bedding are 
important for optimum yields. No foliar fungicides are used. 


Tomatoes - Tomatoes are one of the largest users of fungicides. Many 
fungi cause a variety of leaf spots and blights that can significantly 
reduce yields when fungicides are not used. There are no alternatives 
to the control of most of these diseases. The EBDC fungicides are often 
the materials of choice due to their relative low cost. 
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